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AMENDMENTS TO THE CLAIMS 

1-66. (Canceled) 

67, (Previously presented) Scanning apparatus for scanning an object to generate 
tbree-dimensional data, comprising: 

(a) a scanner mounted on a multiply-jointed arm for movement by an operator 
to scan the object to capture data from a plurality of points on the surface of the object, the 
scann^ comprising: 

(i) a light source operable to emit light onto the object surface; and 

(ii) a light detector operable to record light reflected from the object 
surface at diJfferent respective recording times; 

(b) a position calculator operable to generate position data defining the 
position of the multiply-jointed arm at different respective times; 

(o) a data synchronizer operable to deteimine the timing relationship between 
the recording times of the light detector and the position data of the multiply-jointed aim 
generated by the position calculator; and 

(d) a three-dimensional data generator operable to receive data recorded by 
the light detector, position data generated by the position calculator and timing relationship data 
deteraiined by the data synchrotiiz^, and operable to process the data to generate three- 
dimensional data relating to the object. 

68, (Original) Apparatus according to Claim 67, wherein the data synchronizer is 
operable to determine the timing relationship by determining the time diflFcrence between a 
recording time of the light detector and a time at which position data is generated by the position 
calculator, and determining therefrom a position of the multiply-jointed ann when the light was 
recorded by the light detector. 
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69. (Original) Apparatus according to Claim 67, wherein the data synchronizer is 
operable to determine the timing relationship by reading position data generated by the position 
calculator defining the position of the multiply-jointed arm at a plurality of different times, and 
calculating therefrom a position of the multiply-jointed arm at a time of light recording by the 
light detector. 

70. (Original) Apparatus according to Claim 69, wherein the data synchronizer is 
operable to interpolate between different positions of the multiply-jointed arm to calculate a 
position of the multiply-jointed arm at a time of light recording by the light detector. 

71. previously presented) Scanning apparatus for scanning an object to generate 
three-dimensional data, comprising: 

(a) scanning means mounted on a multiply-jointed aim for movement by an 
operator for scanning the object to capture data from a phirality of points on the surface of the 
object, the scanning means comprising: 

(i) light emitting means for emitting light onto the object surface; and 

(ii) light detectixig means for recording light reflected from the object 
surface at different respective recording times; 

(b) position calculatmg means for generating position data defining the 
position of the multiply-jointed arm at different respective times; 

(c) data synchronization means for determining the timing relationship 
between the recording times of the light detector and the position data of the multiply-jointed 
arm generated by the position calculator; and 

(d) tiiree-dimensional data generating means for receivmg data recorded by 
the light detecting means, position data generated by the position calculating means and timing 
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relationship data detennined by the data synchronization means, and for processing the data to 
getierate three-dimensional data relating to the object. 

72. (Previously presented) A method of scanning an object having a surface to 
generate threeniimensional data, comprising: 

moving a scanner mounted on a multiply-jointed arm to scan the object to capture data 
from a plurality of points on the surface of the object by lighting tlie object surface and recording 
lig^t reflected from the object surface at different respective recording times to generate recorded 
lig^t data; 

generating position data defining the position of the multiply-jointed arm at different 
respective times; 

determining the timiwg relationship between the recording times of the recorded light data 
and the position data of the multiply-jointed arm; and 

processing the recorded light data and the position data in accordance with the 
detemuned timing relationship to generate three-dimensional data relating to the object. 

73. (Original) A method according to Claim 72, wherein the timing relationship is 
detennined by determining the time difiTerence betwe^ a recording time of light data and a time 
at which position data is genemted, and detecmining therefrom a position of the multiply-jointed . 
arm when the light was recorded to generate the recorded light data* 

74* (Original) A method according to Claim 72, wherein the timing relationship is 
detemiined by reading position data defining a pluraUty of positions of the multiply-jointed aim 
and calculating therefrom a position of the multiply-jointed arm at a time of light recording. 

75. (Original) A method according to Claim 74, wherein tiie position of tiie multiply- 
jointed arm at the time of light recording is calculated by interpolation. 



lawofhces of 
christensen o'connor johnson kindiness^ 

1420 Fifth Avenue 
Suite 2800 
Seacfle, Washington 98101 
-4- 206.^2.8100 

BR5IMM31AM4.DOC 

PAGE ni9*R(»DAT12ffil20l)5 7:33:38 PM [Eastern StandardTiine]'SVR:U^^^ 



DEC. 8.2005 4:44PM CHRISTENSEN OCONNOR 



NO. 7787 P. 8 



76. (Previously presented) Scanning apparatixs for scaoning an object to generate 
three-dimensional data> comprising: 

(a) a scanner mounted on a multiply-jointed aim for movement by an operator 
to scan the object to capture data fiom a plurality of points on the surface of the object, the 
scanner comprising: 

(i) a light source operable to emit light onto the object surface; and 

(ii) a light detector operable to record ligjit reflected from the object 
surface at recording times defined by a timing signal; 

(b) a position calculator operable to generate position data defining the 
position of the multiply-jointed aim in response to a position data request signal; 

(c) a signal gGnsr^ot operable to generate the timing signal for the light 
detector and to generate the position data request signal for the position calculator so as to cause 
the light detector to record reflected light and the position calculator to generate position data in 
a synchronous manner; and 

(d) a three-dimensional data generator operable to receive data recorded by 
the hght detector and synchronized position data generated by the position calculator, and 
operable to process the data to generate three-dimensional data relating to the object. 

77, (Original) Apparatus according to Claim 76, wherein the signal generator is 
operable to generate the position data request signal for the position calculator using the timing 
signal for the hght detector, 

78. (Original) Apparatus according to Claim 76, wherein the signal generator is 
operable to generate the position data request signal for the position calculator in dependence 
upon the recording times of the light detector. 
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79, (Previously presented) Scanning apparatus for scaiming an object to generate 
tbree-dimensional data, comprising; 

(a) scaiming means mounted on a multiply-jointed arm for movement by an 
operator for scanning the object to capture data from a plurality of points on the surface of the 
object, the scaxining means comprising: 

(i) light emitting means jfor emitting light onto the obj ect surface; and 

(ii) light detecting means for recording light reflected from the object 
surface at recording times defined by a timing signal; 

(b) position calculating means for generating position data defining the 
position of the multiply-jointed arm in response to a position data request signal; 

(c) signal generating means for generating the timing signal for the light 
detecting means and for generating the position data request signal for the position calcxdatmg 
means so as to cause fiie Ugfht detecting means to record reflected light and die position 
calculating means to generate position data in a synchronous manner; and 

(d) three-dimensional data generating means for receiving data recorded by 
the light detecting means and synchronized position data g^erated by the position calculating 
means, and for processing the data to generate three-dimensional data relating to the object. 

80. (Previously presented) A method of scanning an object having a surface to 
generate three-dimensional data, comprising: 

moving a scanner mounted on a multiply-jointed arm to scan the object to c^ture data 
from a plm-ality of points on the surface of the object by lighting the object surface and recording 
light reflected from the object surface at recording times defined by a tuning signal to g^erate 
recorded light data; 
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generating position data defining the position of the multiply-jointed aim in response to a 
position data request signal; 

generating the timing signal to control the reflected light recording and generating the 
position data request signal to control the generation of the position data so as to cause &e 
reflected light to be recorded and the position data to be generated in a synchronous manner, and 

processing the recorded light data and synchronized position data to generate three- 
dimensional data relating to the object. 

SI. (Original) A method according to Claim 80, wherein the position data request 
signal is generated in dependence upon the timing signal for the li^t detector. 

82. (Original) A method according to Claim 80, wherein the position data request 
signal is generated in dependence upon the recording times of the reflected h^t. 

83. (New) A scanning apparatus, conoiprising: 

a multiply^-jointed arm having a plurality of aim segments and a data communication Imk 
to transmit data; and 

a scanner mounted on an arm segment of the multiply-jointed aim for movement 
therewith to capture data fix)m a plurality of points on a surface of an object, the scanner having a 
housing enclosing: 

(a) a Ught source operable to emit light onto the object surface; 

(b) a hght detector operable to detect Ught reflected from the object surface 
and to generate electrical image data signals in dependence upon the detected light; and 

(c) a data processor operable to process the electrical image data signals to 
generate processed data of reduced quantity, the data processor being comiected to the data 
communication link to transmit the processed data therealong. 
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84. (New) A scanning apparatus according to Claim 83, wherein the data processor is 
operable to generate the processed data of reduced quantity by processing the electrical image 
data signals to generate measurement data and processing the measurement data to reduce the 
quantity thereof* 

85. (New) A scanning apparatus according to Claim 83, wherein the data processor is 
operable to generate the pnx^essed data of reduced quantity by filtering the data. 

86. (New) A $cax)0ixxg apparatus according to Claim 83, wherein the data processor is 
operable to generate the processed data of reduced quantity by discarding data. 

87. (New) A scanning apparatus according to Claim 83, wherein the communication 
link comprises a cable. 

88. (New) A scanning apparatus according to Claim 83, further comprising a battery 
power supply within the apparatus to power the scannar. 

89. (New) A scanner mountable on a multiply-jointed ann for movement therewith to 
capture data from a plurality of points on a surface of an object, the scanner having a housing 
enclosing: 

a light source operable to emit light onto the object surface; 

a light detector operable to detect light reflected from tiie object surface and to generate 
electrical image data signals in d^endence upon the detected light; and 

a data processor operable to process the electrical image data signals to generate 
processed data of reduced quantity, the data processor being connectable to a data 
communication link to transmit the processed data therealong. 

90. (New) A scanner according to Claim 89, wherein the data processor is operable 
to generate the processed data of reduced quantity by processing the electrical image data signals 
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to generate measurement data and processing the measurement data to reduce the quantity 
thereof. 

91. (New) A scanner according to Claim 89, wherein the data processor is operable 
to gen^ate the processed data of reduced quantity by filtering the data. 

92. (New) A scanner according to Claim 89, whereiti the data processor is operable 
to generate the processed data of reduced quantity by discarding data. 

93. (New) A scanning £^paratus, comprising: 

a multiply-jointed arm having a plurality of aim segments; 

a scanner mounted on an arm segment of the multiply-jointed arm for movement 
therewith to capture data firom a plurality of points on a surface of an object, (he scanner having a 
housing enclosing: 

(a) a light source op^able to emit light onto the object surface; 

(b) a light detector operable to detect light reflected fiom the object suifece 
and to generate electrical image data signals in dependence upon the detected light; and 

(c) a data processor operable to process the electrical image data signals to 
generate digital image data; and 

a bus coimected to the data processor of the scanner to transmit the digital image data. 

94. (New) A scanning apparatus according to Claim 93, wherein the data processor 
comprises a frame grabber, 

95. (New) A scanning apparatus according to Claim 93, further comprising a battery 
power supply within the apparatus to power the scanner. 

96. (New) A scanner mountable on a multiply-jointed aim for movement therewith to 
capture data from a plurality of points on a surface of an object, the scanner having a housing 
enclosing: 
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a light source operable to emit light onto the object surface; 

a light detector operable to detect light reflected from the object surface and to generate 
electrical image data sigtuals in dependence upon the detected light; and 

a data processor operable to process the electrical image data signals to generate digital 
image data, 

the data processor being connectable to a bus to transmit the digital image data. 

(New) A scanner according to Claim 96, wherein the data processor comrprises a 

frame grabber. 

98. (New) A coordinate measuring machine, comprising: 

a multiply-jointed arm having a plurality of arm segments and a physical data path to 
transmit data; and 

a scanner mounted on an aim segmeat of the multiply-jointed arm for movement 
therewifli to c£^ture data from a plurality of points on a surface of an object, the seamier having a 
housing enclosing: 

a light source operable to emit Hght onto the object surface; 

a light detector operable to detect light reflected from the object surf^e and to 
generate electrical image data signals in dependence upon the detected light; and 

a data processor operable to process the electrical image data signals to generate 
data defining coordinate measurements of the surface of the object, and to transmit the generated 
data on the physical data path. 

99. (Hew) A coordinate measuring machine according to Claim 98, wherein the data 
processor is arranged to process the electrical image data signals to generate data defining 
coordinate measurements comprising three-dimensional positions. 
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100. A coordinate measuring machine according to Claim 98, wherein the data 
processor is arranged to process the electrical image data signals to generate data defining 
coordinate measurements comprising points in three-dimensional space. 

101 . (New) A coordinate measuring machine according to Claim 98, wherein the data 
processor is arranged to process the electrical image data signals to generate data defining 
coordinate measurements comprising connected polygons in three-dimensiosaal space. 

102. (New) A coordinate measuring machine according to Claim 98^ wherein the 
physical data path comprises a cahle, 

103. (New) A coordinate measuring machine according to Claim 98, further 
comprising a batter power supply within the apparatus to power the scanner, 

1 04. (New) A scanner mountable on a multiply-jointed amx for movement therewith to 
capture data from a plurality of points on a surface of an object, the scamer having a housing 
enclosing: 

a light source operable to emit light onto the object surface; 

a light detector operable to detect Ught reflected ftom the object surface and to generate 
electrical image data signals in dependence upon the detected light; and 

a data processor operable to process the electrical image data signals to gaierate data 
defining coordinate measui^ents of the surface of the object, and to transmit the generated data 
on a physical data path. 

105. (New) A scanner according to Claim 104, wherein the data processor is airanged 
to process the electrical image data signals to generate data defining coordinate measurements 
comprising three-dimensional positions. 
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106. (New) A scanner according to Claim 104, wherein the data processor is arranged 
to process the electrical image data signals to generate data defining coordinate measuremrats 
comprising points in three-dimensional space. 

107. (New) A scanner according to Claim 104, wherein the data processor is arranged 
to process the electrical image data signals to generate data defining coordinate measurements 
comprising connected polygons in three-dimensional space. 

108. A laser scanning apparatus, comprising: 

a multiply-jointed aim having a plurality of arm segments and a data communication link 
to transmit data; and 

a laser scanner mounted on an arm segment of the multiply-jointed arm for movement 
therewith to capture data from a pluraUty of points on a surface of an object, the laser scanner 
having a housing enclosing: 

(a) a laser to emit a laser stripe onto the object surface; 

(b) a camera operable to generate images of laser light reflected from the 
object surface; and 

(c) a data processor operable to process the images generated by the camera to 
generate processed data defining a position of the laser stripe in the images, the data processor 
being connected to the data conomunication link to transmit the processed data therealong. 

109. (New) A laser scanning apparatus according to Claim 108, wherein: 
the camera is arranged to generate images comprising a plurality of pixels; and 

the data processor is arranged to process the images generated by the camera to generate 
processed data defining a position of the laser stripe in the images to sub-pixel accuracy. 

110. (New) A laser scanning apparatus according to Claim 108> wherein the data 
communication link comprises a cable. 
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111. (New) A laser scanning apparatus according to Claim 108> further comprising a 
batter power supply within the apparatus to power the laser scanner. 

112- (New) A laser scanner mountable on a multiply-jointed arm for laovement 
therewith to capture data from a plurality of points on a surface of an object, the laser scanner 
having a hoxising enclosing: 

a laser to emit a laser stripe onto the object surface; 

a camera opeiable to generate images of laser light reflected fiom the object surface; and 
a data processor operable to process the images generated by the camera to generate 
processed data defining a position of the laser stripe in the images, the data processor being 
connectable to a data commxmication link to transmit the processed data therealong, 

113. (New) A laser scanner according to Claim 112, wherein: 

the camera is arranged to generate images comprising a plurality of pixels; and 
the data processor is arranged to process the images generated by the camera to generate 
processed data defining a position of the laser stripe in the images to sub-pixel accuracy. 

114. (New) A laser scanning apparatus, comprising: 

a multiply-jointed arm having a plurality of aim segments and a data communication link 
to transmit data; and 

a laser scanner mounted on an arm segment of the multiply-jointed arm for movement 
therewith to capture data trom a plurality of points on a surface of an object, the laser scanner 
having a housing enclosing: 

(a) a laser to emit at least one laser stripe onto the object surface; 

(b) a camera operable to generate images of laser light reflected £rom the 
object surfecc, each image comprising a plurality of pixels; and 
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(c) a data processor operable to process the images generated by the camera to 
perfoim measurements to sub-pixel accuracy, the data processor being connected to the data 
communication link to transmit results of the measurements therealong. 

115. (New) A laser scanning apparatus according to QaimlU, wherein the data 
coimnunication link comprises a cable. 

116. (New) A laser scanning apparatus according to Claim 114, further comprising a 
batter power si^jply within the apparatus to power the laser scanner. 

117. (New) A laser scanner mountable on a multiply-jointed arm for movement 
therewith to capture data fiom a plurality of points on a surface of an object, the laser scanner 
having a housing enclosing: 

a laser to emit at least one laser stripe onto the object surface; 

a camera operable to generate images of las^ light reflected from the object surface, each 
image comprising a plurality of pixels; and 

a data processor operable to process the images generated by the camera to perform 
measurements to sub-pixel accuracy, the data processor being comxectable to a data 
communication link to transmit results of the measxxrements therealong* 
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